Bronchobiliary fistula is a rare pathology mainly caused by hepatic tumors, bile duct obstruction, or hepatic hydatid disease. A 70-year-old man developed a bronchobiliary fistula after biliary stenting. After failure of conservative treatment including endoscopic retrograde biliary drainage, he underwent a combined operation with a two-level approach. Both a thoracotomy and laparotomy were performed, allowing pulmonary resection, diaphragmatic repair, and bile duct reconstruction during the same operation. Postoperative follow-up at one year showed optimal healing of the fistula.
Introduction
Bronchobiliary fistula (BBF) is a rare pathology, and iatrogenic fistulas are seldom reported in the literature. We describe a case of BBF caused by biliary stent migration through a diaphragmatic perforation and treated by combined thoracic and hepatic surgery.
Case report
A 70-year-old man developed bile duct obstruction with cholangitis after radiofrequency ablation of hepatocarcinoma located in the fourth liver segment. Endoscopic sphincterotomy was performed, combined with biliary stenting. Fifteen months later, the patient presented with abundant biliptysis, cough, dyspnea, and chest pain. His forced expiratory volume was 60%. Computed tomography showed condensation of the middle lobe which was soaked with bile, a diaphragmatic breach, and abnormal communication between the biliary tract and the pleural space ( Figure 1 ). Bronchoscopy showed a right bronchial tree swamped with bile. Cholangiography confirmed the diagnosis (Figure 2 ). Despite appropriate antibiotic therapy (imipenem, amikacin, and levofloxacin), endoscopic retrograde biliary drainage, and attempted percutaneous embolization with lipiodol, the sepsis remained uncontrolled. The failure of medical treatment alone justified a surgical approach. The patient benefited from thoracic and hepatic surgery during the same operation. A right posterolateral thoracotomy was performed. Adhesions between the middle lobe and the diaphragm were found at the location of the fistula. The 5th segment of the middle lobe was resected along with pleural decortication. The diaphragmatic breach was identified with biliary leakage into the pleural space. The stent had migrated through the diaphragm and was removed. Except for the 6th segment, the lower lobe was irreversibly damaged and soaked with bile. The basal pyramid was removed and the diaphragmatic wound was repaired with intermittent stitches (Figure 3 within the resected parenchyma, with no sign of malignancy (Figure 4) . At the subdiaphragmatic level, a Makuuchi J-shaped incision allowed both resection of the fourth hepatic segment and biliary enteric anastomosis with biliary tract reconstruction and hepaticjejunostomy. The patient was extubated on day one and discharged two weeks later. Postoperative reevaluation at one year with computed tomography showed optimal healing of the fistula.
Discussion
BBF is a rare entity with only 68 cases reported in the 3 decades to 2011. 1 Hydatid cysts represent the main cause of BBF in endemic zones. Other conditions leading to BBF are pyogenic liver abscesses, bile duct obstruction secondary to liver tumors or lithiasis, trauma, and iatrogenic stenosis. 2 Biliptysis is a pathognomonic sign of BBF. 2, 3 Patients usually present with respiratory symptoms such as an irritating cough or dyspnea. Half of these patients have fever or sepsis. 1 In the absence of obvious biliptysis, bronchial fibroscopy looking for biliary pigment in the bronchial fluid may confirm the diagnosis. Computed tomography is the first-line technique to accurately explore hepatic lesions and give a complete evaluation of the pleuropulmonary complications. Magnetic resonance cholangiography is a noninvasive technique that locates the biliary leak and displays the biliary anatomy without the use of contrast agents. 4 In our case, magnetic resonance cholangiography was not performed because the fistula pathway was visualized by computed tomography with lipiodol, and the biliary anatomy was explored through endoscopic cholangiography. Furthermore, computed tomography allows better spatial resolution and is more widely available. Endoscopic retrograde cholangiography is used as a therapeutic procedure associated with sphincterotomy to restore bile flow in the case of abundant biliptysis, 3 but it was not successful in our patient. BBF is a 3-level disease with thoracic, diaphragmatic, and hepatic involvement. It is therefore difficult to decide on the initial surgical approach: thoracic, subdiaphragmatic, or a two-way strategy. 5 Singh and colleagues 3 reported successful treatment of 62.5% of BBF cases with a conservative approach including tube thoracostomy, percutaneous drainage of subphrenic collections, and endoscopic retrograde biliary drainage, along with appropriate antibiotics. For patients with biliary obstruction, the priority is treatment of the biliary disease. Thereafter, endoscopic retrograde biliary drainage with sphincterotomy allows the use of an exclusive thoracotomy to treat the BBF. 3, 6 In the case of extensive pulmonary damage, a transthoracic approach should be used. A thoracotomy through the 7th intercostal space allows wide access to both the thorax and hepatic dome, 7 but does not complicate biliary tract reconstruction. 8 In our case, combined surgery was mandatory to allow adequate biliary drainage, biliary tract reconstruction, pulmonary decortication, and resection of the damaged parenchyma.
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